Introduction
The chlorophyll a (Chl a) concentration is one of the most measured oceanographic variables to determine phytoplankton biomass and primary production in waters. Although C/Chl a ratio shows important variations according to environmental changes, Chl a remains the best proxy of phytoplankton biomass for studying spatial and temporal variability of primary productivity (Huot et al., 2007) . Associated with Chl a in more specific phytoplankton taxa, accessory pigments (like chlorophyll b and chlorophyll c, amongst others) provides useful information concerning taxonomic composition, photoadaptability and the physiological status of the algal community (Neveux & De Billy, 1986) . However, there is still no information about these variables in Admiralty Bay, King George Island.
The Chl a biomass is generally low in the Southern Ocean despite the presence of high macronutrient concentration (Martin et al., 1991; Rose et al., 2009) . Research studies in Admiralty Bay since the 80's reported Chl a concentrations during summer periods usually below 1 µg L -1 (Kopczynska, 1980; Lipski, 1987; Lange et al., 2007) . Phytoplankton biomass in Antarctic Waters shows high variability at different time scales (weekly to interannual) that is driven by physical, chemical and biological forcing like water column stabilization which is affected by local wind stress, temperature, nutrients, light availability, grazing pressure, dynamics related to sea ice melt and glacial melt water, among others (Moline & Prézelin, 1996; Smith et al., 2008) . In this study we present the temporal and spatial variability of chlorophylls concentration in Admiralty Bay, King George Island, during 2009 /2010 and 2010 summers.
Materials and methods

Study area and sampling
Admiralty Bay (62°03' -12'S, 58°18' -38'W), located at King George Island, has been the focus of a Brazilian National Monitoring Program from the National Institute of Science and Technology -Antarctic Environmental Research (INCT-APA) since 2008. The sampling methodology follows the standard procedures for hydrological (Cascaes et al., 2012) and plankton studies Tenenbaum et al., 2011) . Measurements of Chl a were obtained from surface, Spearman´s rank correlation coefficient (r) was used to measure the degree of association between pigments and physical and chemical variables.
Chlorophyll pigments
Water filtration, sample storage and extraction of chlorophyll pigments were described in Tenório et al. (2011) . Fluorescence properties of the acetonic extracts were measured on a Varian Cary Eclipse ® spectrofluorometer.
Concentrations of Chl a, b and c were assessed using a modified version of Neveux & Lantoine's (1993) method as described by Tenório et al. (2005) . The significance of spectrofluorometric results is related both to the relative concentrations of the pigment in the extracts and to its quantum yield in the solvent used. Only an accessory chlorophyll concentration which represented at least 5%
(weight to weight) of Chl a will be considered significant. This does not mean necessarily that Chl b or Chl c are absent, but that the accuracy of its determination is poor below this threshold (Neveux et al., 2009) .
Results
Due to the spatial and vertical homogeneity of thermohaline structure in shallow waters of Admiralty Bay, the environment variables and chlorophyll pigments concentrations are averaged (n = 15) for each survey (Figures 1 and 2) .
The results showed a gradual increase of temperature in Admiralty Bay waters from the beginning of summer through its end ( Figure 1a , Table 1 
Discussion
Temporal variation of thermohaline structure was similar to those reported in previous studies (Lipski, 1987; Lange et al., 2007) . However, water temperatures recorded on December 2009 were lower to those usually reported, probably due to the influence of El Niño (National Oceanic and Atmospheric Administration -NOAA, EUA). In general, Chl a concentrations were low (1-2 µg L-1) in spite of high dissolved inorganic nutrients concentrations (Cascaes et al., 2012) , as commonly reported in Admiralty Bay (Lipski, 1987; Lange et al., 2007; Kopczynska, 2008) . One of the explanations for this paradox is usually associated to the low micronutrient iron availability, which is considered as one of the main factors limiting phytoplankton growth under high macronutrients conditions (Martin et al., 1991; Rose et al., 2009 ). Studies developed on Antarctic phytoplankton cultures showed that both iron addition and increase in water temperature, lead to rise of chlorophyll biomass (Rose et al., 2009) . In this way, the increase of biomass in LS was mainly conditioned by rise of temperature, which melts the ice providing the micronutrient iron to phytoplankton growth (Martin et al., 1991) . So, the low water temperatures These results were coherent with those of Hashihama et al. (2008) , showing higher densities of chlorophytes associated to colder waters in the Antarctic marginal ice zone along the 140º E meridian. Relatively high Chl c/Chl a during 2009/2010 survey could be related to elevated densities of cryptophytes single-celled flagellated algae lower than 10 µm (Moline et al., 2004) , identified at the same period in an adjacent region through HPLC analysis (Mendes et al., 2013) . In this sense, the dominance of phytoplankton < 10 µm, which represented ~80% of biomass in this survey, had already been highlighted by Tenório et al. (2011) . Besides cryptophytes, other chromophytes, like microplanktonic dinoflagellates and diatoms present in Admiralty Bay , also contributed to the increase of Chl c/Chl a ratios during 2009/2010 summer.
Conclusion
Temporal variation in water temperature, chlorophyll biomass and accessory chlorophyll/chlorophyll a ratios show important interannual variations. The increase in water temperature during the austral summer lead to enhance of chlorophyll biomass and to variation of accessory pigments to Chl a ratios, showing significant changes in the phytoplankton community structure. 
